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A threading tap for cutting threads in blind holes and methods of its manufacture 
BACKGROUND OF THE INVENTION 

The present invention relates to a threading tap for cutting threads in blind holes, 
5 comprising an elongated body with a central axis and having at a first end a con- 
nector portion and at a second end a threading portion, said threading portion being 
provided with at least one helical thread about the circumference of said body and 
interconnected flank portions defining a helical flute from the region of said second 
end towards said first end and interrupting said helical thread. 

10 

The invention also relates to a method of the manufacturing such a tap. 

Such a tap and such a method is known from EP-A-0 641 620. However, the known 
taps suffer from the drawback that chips get entangled in the flutes when working in 
1 5 carbon steel, construction steel or stainless steel. 

SUMMARY OF THE INVENTION 

The object of the invention is to improve the properties of the tap regarding its 
threading properties, 

20 

This has been achieved by the threading tap as initially defined, wherein the flank 
portions are steam tempered. 

It has also been achieved by a method of the initially defined kind, including se- 
: 25 lecting a blank comprising an elongated body having a first end and a second end 

and a central axis, forming at least one helical flute extending from the region of 
. . said second end towards said first end, said flute being defined by interconnected 

flank portions, and steam tempering said flank portions. 
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Hereby is achieved an improved chip evacuation from the blind hole towards the 
first end of the tap. 

Preferably, the method includes forming a threading portion at said second end by 
5 forming at least one thread about the circumference of said body extending from the 
region of said second end towards said first end, said thread being interrupted by 
said flute and coating said thread is by physical vapour deposition. 

Alternatively, forming of the flute and steam tempering may be preceded by grind- 
10 ing the flute, thread forming and coating said thread is by physical vapour deposi- 
tion, i.e. the flute is then ground after coating for removal thereof before steam 
tempering. 

Suitably, the helix angle, i.e. the angle of the flute relative to the axis is between 46° 
15 and 55°. In particular, the helix angle is between 48° and 50°. Hereby is achieved an 
even further improved chip evacuation, due to increased room for the chips, such 
that holes having a depth 2,5 times deeper than the diameter of the tap can be 
threaded . Helix angles smaller than 48° may cause less room for chip transporta- 
tion, whereas helix angles larger than 50° may cause the vertical component of chip 
20 speed to be low. The optimal helix angle has proven to be 48°. 

Advantageously, the thread is tapered towards the first end. In particular the angle 
of said tapered thread is between 8° and 1 1°. Hereby is achieved an improved tap 

" . : feeding during inversion moment, i.e. when the tap is removed from the hole , and 

: 25 furthermore a reduced absorbed torque. 



Preferably, the rake angle of the thread is between 8° and 16°. 
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Suitably, the body is made of a high-speed steel. In particular, the high-speed steel 
has a hardness of 65-66 HRC Hereby, an inexpensive tap is achieved. Alternatively, 
a powder steel material may be used. 

5 Preferably, the thread is coated by physical vapour deposition coating. In particular, 
the coating comprises either of TiCN, TIN, TiAIN, TiAlCN and CrN. Alternatively, 
a multi-layer coating such as a combination of TiAIN and WC/C (tungsten caibon 
and carbide, having a low hardness and low friction coefficient) may be used. 
Hereby, extended life of the threads is achieved. It should be noted that the flutes 
10 are not coated by such a material, since this would cause wider and more irregular 
chips that get entangled in the flutes. Best performance on work-pieces made of on 
carbon and construction steel is achieved by use of TiAIN, whereas on stainless 
steel, best performance is achieved by a the above mentioned multi-layer coating of 
TiAIN and WC/C. 

15 

Suitably, three flutes are distributed substantially evenly about the circumference of 
the body. Hereby is achieved an optimal chip removal for a diameter range of the 
tap of 3 to 1 6 mm. For diameter ranges of 1 6 to 20 mm, the best performance is 
achieved with four flutes distributed substantially evenly about the circumference of 
20 the body. 

DRAWING SUMMARY 

In the following the invention will be described in more detail with reference to the 
" , : accompanying drawings, in which 

: -25 

Figure 1 is a perspective view of a threading tap comprising three flutes, 
- • * • : Figure 2 is a side view of the threading tap shown in Figure 1 , 
f " 30 Figure 3 is a cross-section along the line III-HI in Figure 2, 
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Figure 4 is a perspective view of a threading tap comprising four flutes, and 
Figure 5 is a side view of the threading tap shown in Figure 4. 

5 

DETAILED DESCRIPTION 

Figure 1 shows a first embodiment of a tap having an elongated body 2 with a con- 
nector portion 4 at a first end 6, and a threading portion 8 at a second end 10. At the 
threading portion 8, three helical flutes 12 are defined by flanks 14. The flanks 14 
10 are at the periphery defined by the threading portion 8 at the second end 10, how- 
ever by a non-threaded, substantially flat portion 15 closer to the first end 6. The 
threading portion 8 is provided with a helical thread 16 about the circumference of 
the body, and is interrupted by the flutes 12. 

15 In figure 2, a central axis A-A is shown. A helix angle 0 is shown as the angle be- 
tween the extension of a flute and the axis A-A. Furthermore is shown how the 
threading portion 8 has a first chamfer portion having an increasing angle 6 from the 
end 10 towards a central portion. 

20 The central portion has a substantially constant diameter a predetermined distance 
parallel to the central axis. The threading portion ends with a second chamfer por- 
tion having a back taper angle 7 directed towards the non-threaded portion of flanks 
14. 

\ 25 In figure 3 are shown the flutes 12, the flanks 14 and the thread 16. 

: . : An edge 22 is provided where one of the flanks and the thread 16 meet. The edge 22 
has a rake angle ol 
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Figures 4 - 5 show a tap according to a second embodiment having four flutes 12 
defined by four flanks 14. 

Regarding both embodiments described above, it is desirable to achieve extended 
5 life of the thread. This is performed by coating the thread by a physical vapour 

deposition coating (PVD), such as TiCN, TIN, TiAIN, TiAlCN or ON., or a multi- 
layer coating such as a combination of TiAIN and WC/C (tungsten carbon/carbide, 
having a low hardness and low friction coefficient). 

1 0 However, it has turned out that it is disadvantageuos to apply such a coating in the 
flutes, i.e. on the flanks, since the chips created are wide and irregular. 



By use of non-treated or steam tempered flutes, cause narrower and more regular 
chips are achieved compared to what is the case when using fully coated taps. By 
1 5 steam tempering the flutes, the wear resistance of the flutes is improved. 

During manufacture of the tap, the flutes are ground in a blank, the whole piece is 
steam tempered with ammonia (N 2 ) and carbon dioxide (C0 2 ) or with water steam 
at 500°C to 540°C. Steam tempering with N 2 causes a black surface of ammonia ni- 
20 tride (NH 3 ) on the flanks, whereas steam tempering causes a blue oxidation layer . 
Then the thread is ground and thereafter the chamfer portions are ground. Thus, the 
black or blue surface caused by steam tempering will remain only in the flutes, i.e. 
on the flanks. Thereafter, the tap is applied with PVD, which will stick to the 

" - : ground surfaces, i.e. to the thread, however not to the steam tempered flanks. 

\.2S 

'." : An alternative way of manufacturing the tap is to first grind the flutes, then the 

: . : threads and then the chamfer portions, and thereafter to perform the PVD coating. 

" * ; Thereafter, the flutes are reground and steam tempered. It should be noted that 

. \ \ steam tempering does not affect the PVD coating. 



'-30 



6 



The flute shown in figures 1-3 has an optimal chip removal for a diameter range of 
the tap of 3 to 16 mm, whereas for diameter ranges of 16 to 20 mm, the best per- 
formance is achieved with the tap shown in figures 4-5. 

In the embodiments above, the taps have been shown as right hand taps. The rake 
angle a of course relates mutatis mutandis to left hand taps. 

Furthermore, only one interrupted thread 16 has been shown in the embodiments 
above, of course, two or more parallel threads may be provided, e.g. multi-start taps. 

Of course, more than four flutes may be provided. 



CLAIMS 
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1 . A threading tap for cutting threads in blind holes, comprising an elongated body 
(2) with a central axis (A- A) and having at a first end (6) a connector portion (4) and 

5 at a second end (10) a threading portion (8), said threading portion being provided * 
with at least one helical thread (16) about the circumference of said body and inter- 
connected flank portions (14) defining at least one helical flute (12) from the region 
of said second end (10) towards said first end (6) and interrupting said helical thread 
(16), characterised in that the flank portions (14) are steam tempered. 

10 

2. A threading tap according to claim 1 , wherein the helix angle (ff) of the flute (12) 
relative to said axis (A- A) is between 46° and 55°. 

3. A threading tap according to claim 1 or 2, wherein the helix angle (/3) is between 
15 48° and 50°. 

4. A threading tap according to any one of claims 1 to 3, wherein the helix angle (£) 
is 48°. 

20 5. A threading tap according to any one of the preceding claims, wherein the thread 
(16) is tapered towards the first end (6). 

6. A threading tap according to claim 5, wherein the angle (7) of said tapered thread 
V is between 8° and 1 1°. 

\ 25 

. - 7. A threading tap according to anyone of the preceding claims, wherein the rake 

. : . : angle (or) of the thread ( 1 6) is between 8° and 1 6°. 

« « 

8. A threading tap according to any one of the preceding claims, wherein the body is 
: -30 made of a high-speed steel. 
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9. A threading tap according to claim 8, wherein said high-speed steel has a hard- 
ness of 65-66 HRC. 

5 10. A threading tap according to any one of the preceding claims, wherein said 
thread is coated by physical vapour deposition coating. 

1 1. A threading tap according to claim 10, wherein said coating comprises 
either of TiCN, TIN, TiAIN, TiAlCN, and CrN. 

10 

12. A threading tap according to any one of the preceding claims, wherein three 
flutes (12) are distributed substantially evenly about the circumference of the body. 

13. A threading tap according to any one of claims 1 to 1 1, wherein four flutes (12) 
15 are distributed substantially evenly about the circumference of the body. 

14. A method of manufacturing a threading tap suitable for cutting threads in blind 
holes, including the following steps 

- selecting a blank comprising an elongated body (2) having a first end (6) and a 
20 second end (10) and a central axis (A- A), 

- forming at least one helical flute (12) extending from the region of said second end 
towards said first end, said flute (12) being defined by interconnected flank portions 
(14), and 

V - steam tempering said flank portions (14). 

1 5. A method according to claim 14, including forming a threading portion (8) at 

. : . \ said second end ( 1 0) by forming at least one thread (16) about the circumference of 

" : said body extending from the region of said second end towards said first end (6), 

said thread being interrupted by said flute (12), and coating said thread (16) by 
: '.bO physical vapour deposition. 
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1 6. A method according to claim 1 5, including selecting a material for performing 
said physical vapour deposition from either of TiCN, TIN, TiAiN, TiAlCN, and 
CrN. 

5 

17. A method according to any one of claims 15 to 16, including forming at least 
three flutes (12) substantially evenly about the circumference of the body. 

18. A method according to any one of claims 14 to 17, including forming the flute 
10 such that the angle of the flute relative to said axis (A- A) is between 46° and 55°. 

19. A method according to any one of claims 14 to 1 8, including forming the flute 
such that the angle of the flute relative to a plane perpendicular to said axis is be- 
tween 48° and 50°, 

15 

20. A method according to any one of claims 14 to 19, including forming the flute 
such that the angle of the flute relative to said axis is 48°. 

21 . A method according to any one of claims 14 to 20, including forming the thread 
20 such that it is tapered towards the first end. 

22. A method according to claim 21 , including forming the thread such that the an- 
gle (7) of the tapered thread is between 8° and 11°. 

: - 25 23. A method according to any one of claims 14 to 22, including forming a rake an- 
: : gle (a) of the thread within the range of 8° and 16°. 

» • 

24. A method according to any one of claims 14 to 22, including forming a connec- 
' tor portion at said first end of the body. 
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25. A method according to any one of claims 14 to 24, including selecting said 
blank from a high-speed steel having a hardness of 65-66 HRC. 

26. A method according to any one of claims 14 to 25, wherein steam tempering is 
5 performed at a temperature between 500°C and 540°C. 

27. A method according to any one of claims 14 to 26, wherein steam tempering is 
performed with ammonia (N2) and carbon dioxide (C0 2 ). 

10 28. A method according to any one of claims 14 to 26, wherein steam tempering is 
performed with water steam. 



ABSTRACT 
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A threading tap for cutting threads in blind holes comprises an elongated body (2) 
with a central axis (A- A) and having at a first end (6) a connector portion (4) and at 
5 a second end (1 0) a threading portion (8), said threading portion being provided 

with at least one helical thread (16) about the circumference of said body and inter- 
connected flank portions (14) defining at least one helical flute (12) from the region 
of said second end (10) towards said first end (6) and interrupting said helical thread 
(16). In accordance with the invention, the flank portions (14) are steam tempered. 

10 

The invention also relates to methods of the manufacturing such a tap. 
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